




EphB receptors promote proliferation yet also function as tumor suppressors by in-
hibiting invasive growth. Genander et al. now show that EphB receptors mediate
these separate functions via distinct signaling pathways. Regulation of cell migration
is independent of the kinase activity of EphB and requires phosphatidylinositol
3-kinase, whereas EphB kinase activity regulates proliferation through an Abl-cyclin
D1 pathway. Cyclin D1 regulation becomes uncoupled from EphB signaling during
the progression from adenoma to colon carcinoma, allowing continued proliferation
with invasive growth. Dissociation of EphB2 signaling pathways identifies a pharma-
cological strategy to suppress adenoma growth. Image credit: Johan Holmberg.
Src Fans the Flames of Cancer
PAGE 693
There are growing connections between inflammation and cancer, but the bridging
mechanisms have not been identified. Iliopoulos et al. now show that transient activa-
tion of the Src oncoprotein triggers an inflammatory response, which causes an epigenetic switch in cells to a transformed,
tumor-forming phenotype. Src mediates this switch by activating a positive, self-maintaining feedback loop involving NF-kB,
Lin28, Let-7 microRNA, and IL6. Thus, an epigenetic switch initiated by a transient inflammatory signal can be an important
step in transformation and cancer development.
When Two Drugs Aren’t Better than One
PAGE 707
Suppressive drug interactions, in which one antibiotic can actually help bacterial cells to grow faster in the presence of
another, occur in bacteria between protein and DNA synthesis inhibitors. Bollenbach et al. now show that ribosomal gene
levels are maintained despite DNA stress triggered by DNA synthesis inhibitors, leading to an imbalance between cellular
DNA and protein content and reduced growth rate. Reducing ribosome production by deleting ribosomal RNA operons
corrects this imbalance and, importantly, removes the suppressive drug interaction. These findings provide insight into the
mechanism underlying an important class of suppressive drug interactions.
Helicases Go Head-to-Head in DNA Replication
PAGE 719
Eukaryotic genomes are replicated bidirectionally frommultiple replication origins. To activate an origin, the origin recognition
complex loads several factors, including the hexameric helicase Mcm2-7. Now Remus et al. report reconstitution of this
loading reaction with purified proteins. They show that the Mcm2-7 proteins are loaded cooperatively, leading to mobile,
head-to-head double hexamers of Mcm2-7. These results suggest how bidirectional replication forks are established and
represent an important step toward the reconstitution of eukaryotic DNA replication.
Winning the Bud Bowl
PAGE 731
Budding yeastmust ensure that they form only one bud and therefore need to establish cell
polarity. Howell et al. now analyze the mechanism that leads to singular budding and find
that during polarity establishment, more than one cluster of polarity factors can form, but
only one emerges as the winner. By rewiring the yeast signaling pathways, they can show
that fierce competition betweenclusters is required toensure the formation of only onebud.
Flex Flex Rattle and Roll in Protein Unfolding
PAGE 744
The bacterial AAA+ ATPase complex ClpX unfolds proteins and translocates them into
ClpP for degradation. Here Glynn et al. present structures of ClpX demonstrating that
nucleotide binding causes flexing of the hexameric ring, resulting in an up-downmovement of the subunits and pore constric-
tion. The structures also predict mechanisms for pore elasticity during translocation of large polypeptides and suggest how
repetitive conformational changes might be coupled to mechanical work during the ClpX ATPase cycle.
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Building the HIV Capsid
PAGE 780
Conical-shaped capsids made up of multimers of the capsid protein, CA, enclose the
RNA genome of mature HIV-1 particles. Byeon et al. now report a cryoEM structure of
assembled CA and a high-resolution NMR structure of the CA C-terminal domain
(CTD) dimer. The dimer arrangement observed is different from that suggested by
previous crystal structures and seems to be retained in the assembled CA. The results
reveal an intermolecular CTD-CTD interface that is critical for capsid stability and thus
suggest new possibilities for therapeutic targeting.
Smads Take a Second Hit
PAGE 757
TGF-b and BMP receptor kinases activate Smad transcription factors by C-terminal
phosphorylation. Alarco´n et al. now show that nuclear CDK8 and CDK9 phosphorylate
the interdomain linker region of Smad proteins. This linker phosphorylation promotes
transcriptional activation of Smads by enabling the recruitment of transcriptional cofactors and also primes them for subsequent
targeting by ubiquitin ligases. Thus, phosphorylation by CDK8/9 drives Smad activation and degradation that is an integral part of
canonical BMP and TGF-b pathways.
Riboswitch Is a Switch Hitter
PAGE 770
Riboswitches are RNA elements that bind metabolites such as S-adenosylmethionine (SAM) and regulate gene expression.
This regulation is typically in cis, where a riboswitch in a 50-untranslated region (UTR) modulates either transcription or trans-
lation of the downstream coding sequence. Loh et al. now show that two SAM riboswitches can also function in trans, acting
as noncoding RNAs. When bound to SAM, these RNAs directly bind to the 50 UTR of the virulence regulator PrfA in the human
pathogen Listeria monocytogenes. This interaction downregulates PrfA expression and virulence gene expression. These
findings uncover a novel function for riboswitches.
KIF in Growth Signaling
PAGE 802
Kinesin superfamily proteins (KIFs) are well known to be involved in intracellular transport and cytokinesis. Zhou et al. now
identify a new member of this family, KIF26A, with an unexpected function. The authors demonstrate that KIF26A controls
proliferation of enteric neural precursor cells by directly modulating GDNF-Ret signaling. Instead of playing a role in transport,
this atypical kinesin regulates a cell growth signaling pathway.
Cell Fate Is Totally Tubular
PAGE 791
Tube formation often coincides with cell-lineage specification during organ develop-
ment, but whether these are independently controlled or coupled processes is
unclear. Now Kesavan et al. demonstrate an essential role for Cdc42 in mouse
pancreatic tube formation in vivo, first in initiating microlumen formation and later
for maintaining apical cell polarity. Interestingly, the authors also show that Cdc42
controls cell fate by providing the correct microenvironment for specification of multi-
potent pancreatic progenitors into endocrine, duct, and acinar cell lineages.
Neurogenesis Reboots the Hippocampus
PAGE 814
Memory formation initially depends on the hippocampus, and this dependence is
gradually lost as memories transfer to the neocortex for permanent storage. New
neurons are being constantly generated in the hippocampus, and Kitamura et al.
now show that this neurogenesis plays a role in determining how long fear memory
is stored in the hippocampus prior to transfer. They propose that neurogenesis promotes the gradual erasure of hippocampal
memory traces during the process of cortical permanent memory formation. This erasing of memories could be important for
the maintenance of learning capacity in the hippocampus.
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